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The following work, which describes a method of measuring one dimension of some protein molecules, is based on the determination of the apparent thickness of a unimolecular layer of globular protein molecules adsorbed from solution onto a metallic slide covered with an optical gauge of barium stearate. Langmuirl' 2 For the adsorption it was found that the most reproducible results were obtained by placing the slides covered with barium stearate for five minutes in 5-ml. beakers containing the protein solutions. The slides were then thoroughly washed in running distilled water for five minutes. For constant results a thorough and reproducible washing procedure was found to be of importance. After washing, the slides were allowed to dry in air, and the thicknesses of the adsorbed protein layers were then measured on the ellipsometer. All solutions and wash water were maintained between 16 and 19°C. The error for any one set of measurements was about 1o%.
Results.-The results may be seen in Table 1 and Figure 1 . Interpretation of Results.-The data in Table 1 It is seen that a plot of Cld against C should give a straight line, and that the reciprocal of the slope of this line is the apparent thickness of a unimolecular layer of protein molecules. Figure 1 shows that a straight line was obtained, and the reciprocals of the slopes of these lines give the thickness of the horse carbonmonoxyhemoglobin molecule as 36 A., the human carbonmonoxyhemoglobin molecule as 38 A., and the bovine serum albumin molecule as 34 A. In one respect the conditions of our experiments departed from those assumed in the derivation of the adsorption isotherm equation; namely, that an equilibrium does exist between the molecules in solution and the adsorbed molecules. Our washing procedure amounted to placing the slide in an infinitely dilute solution, and one would therefore expect that, given enough time, all molecules would be desorbed. Our results indicate that the five-minute period of washing was sufficient to remove any multilayers of hemoglobin adsorbed onto the initial layer, but did not appreciably affect the number of molecules adsorbed onto the barium stearate. That the rate of desorption can be very slow is seen in the horse carbonmonoxyhemoglobin experiments, where concentrations of 8 X 10-6 g./100 ml. or 10-9 molar apparently still gave unimolecular layers.
A second factor to consider is the hypothesis that the apparent thickness of the film, d, is proportional to the fraction of the surface covered. where A is a constant. Since Rothen7 has found that A is mainly responsible for the apparent thickness of the film, d, and a plot of the above equation in the region of physical significance shows that the relation between A and f is approximate proportionality, one is probably justified in using the Langmuir equation. Summary.-By use of an optical method it has been found that the thickness of a unimolecular layer of human carbonmonoxyhemoglobin molecules adsorbed onto a film of barium stearate is 38 A., that of horse carbonmonoxyhemoglobin molecules is 36 A., and that of bovine serum albumin molecules is 34 A.
